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Sir: 

Prior to the examination based on the merits,. please amend the captioned application as 
fiDllowsf 

In the Claims: 

Please cancel claims 1-40. 
Please add the following claims. 

—41. An orthogonal complex spreading method for multiple channels, 
comprising the steps of: 

complex-summing Wm^iXj^j, which is obtained by multiplyiag aa orthogonal code 
sequence Wum by &st data group X„i of a n-th block, and ^u^X^, which is obtained by 
multiplying an orthogonal code sequence WM,n2 by second data group Xn2 of a n-th block, 
M and n beiag positive integers; 

complex-multiplying the complex summed form of WM^iX„i+jWM,„2X^, by a 
complex fonn of WM^+jWM,.4 and outpuiting (Wm, niX„i + jWM^X„2)x(WM^ + T^y^^) 
as an output signal; and 



sunmiing in-phase and quadrature phase parts of the output signal outputted from 
a plurality of blocks as 
K 

( L((WM,niXni + j WM,n2Xn2) X (W M,n3 + j Wm,^))), K is a predetermined integer 
greater than or equal to 1 to generate I channel and Q channel signal. 

42. The method of claim 41 wherein a spreading code spreads the summed 
Hi-phase and quadrature-phase signals outputted from the summing" step, 

43. The method of claim 41 wherein said orthogonal code sequence includes a 
Hadamard code sequence. 

44. The method of claim 41 wherein said orthogonal code sequence includes a 
Walsh code. 

The method of clahn 42 wherein said spreading code is one spreading code. 
The method of claun 45 wherein said spreading code sequence includes a 

The method of claim 45 wherein said spreading code includes a first 
spreading code for the in-phase signal and a second spreading code for the 
quadrature-phase signal. 

48. The method of claim 47 wherein the first and second spreading codes are 
PN codes, 

49. The method of claim 43 wherein Wm^h^Wq, Wm,i2=W2, and Wm,i3=Wo, 
Wm,i4=Wi , when M=4, 



46. 
PN code. 
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50. The method of claim 49 wherein M=8 and Wm,i2=W4. 

51. The method of claim 43 wherein. Wm,i=Wo, Wm,^=W2,. where p 
represents a predetermined number in a range from 0 to (M/2)-l, and WM^ns^W^..^. 

WM,n4==W2n-l. 

52. The method of claim 43 wherein Wm,2i-Wo, Wm,22-W4, Wm,23=W2, 
Wm,24^W3 when M=8 in case of two channels. 

53. The method of claim 52 wherein Wm,i2=W6, and Wm,22=W6. 

54. An orthogonal complex spreading apparatus, comprising: 

a plurality of complex multiplication blocks, each for complex-multiplexing a 
complex signal WM,niXnitj WM,n2Xn2 by WM,n3+jWM,ii4 wherein WM,niXni is obtained by 
multiplying an orthogonal code sequence WM,ni by first data group Xni of n-th block and 
WM,n2Xn2 Is obtained by multiplying orthogonal sequence WM,n2 by second data group Xn2 
of the n-th block, wherein M and n are positive mtegers and Wm^hi, WM,n2, WM,n3 and WM,n4 
are predetermined orthogonal sequences; and 

a summing unit for summing in-phase and quadrature phase parts of an output 
signal from each block of the plurality of the complex multiplication blocks as 
K 

( Z((ctniWM,niXni + j an2 WM,n2Xn2) X (WM,n3 + jWM,,n4))), K is a predetermined integer 
greater than or equal to 1. 

55. The apparatus of claim 54 further comprising a spreadnig unit for 
multiplying the summed in-phase and quadrature phase signals inputted from the 
summing unit by spreading code. 

56. The apparatus of claim 55 wherein said spreading unit multiplies the 
in-phase and quadrature phase part by different spreading codes. 
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57. The apparatus of claim 54 wherein each said complex multiphcation block 
includes: 

a first mixltipher for multiplying the first data group Xni by the orthogonal code 
sequence WM,ni; 

a second multipher for multiplying the second data group Xn2 by the orthogonal 
code sequence WM,n2; 

third and fourth multiphers for multiplying the output signal WM,niXni from the 
first multiplier and the output signal WM,ii2Xn2 from the second multiplier by orthogonal 
code sequence Wm^iis; 

fifth and sixth multipliers for multiplying the output signal WM,niXni from the first 
multipher and the output signal WM,n2Xn2 from the second multiplier by orthogonal code 
sequence WM,n4; 

a first adder for subtracting output signal from the sixth multiplier from output 
signal (ac) from the third multipher and outputting an in-phase infoimation; and 

a second adder for summing output signal from the fourth multiplier and output 
signal from the fifth multipher and outputting quadrature phase information. 

58. The method of claim 57 wherein said orthogonal code sequence includes a 
Hadamard code sequence, 

59. The method of claim 57 wherein said orthogonal code sequence includes a 
Walsh code. 



60. A permuted orthogonal complex spreading method for multiple chameis 
allocating at least two input channels to first and second groups, comprising the steps of: 

multiplying a predetermined orthogonal code sequence Wm,i}1 by first data group 

multiplying orthogonal code sequence WM,n2 by second data group Xn2; 

sxmiming output signals WM,niXni and WM,ii2Xn2 in the complex form of 
K 

Z(WM,niXni + jWM,ii2X^); and 
n-1 

complex-multiplying the received output signal 
K 

E(WMniXai +jWM 1x2X02) by (Wm i+jPWM q) whereiu P is a predetermined 
sequence, and Wm,i and Wm,q are orthogonal code sequences. 

61 . The method of claim 60 wherein the spreading code is a PN code, . 

62. The method of claim 60 wherein P represents said predetermined sequence 
or predetermined spreading code or predetermined integer configured so that two 
consecutive sequences have identical values. 

63. The method of claim 57 wherein said orthogonal code sequence includes a 
Hadamard code sequence. 

64. The method of claim 57 wherein said orthogonal code sequence includes a 
Walsh code. 
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65, The method of claim 63 wherein Wm,i=Wo, WM,Q^W2q+i (where q 
represents a predetermined number in a range from 0 to (M/2)-l). 

66. The method of claim 63 further comprishig the steps of: 
multiplying the first data group X^i by gain ani; and 
multiplying the second data group Xn2 by gain Ona- 

67. The method of claim 63 wherein Wm^h^Wq, Wm,i2"=W2, and Wm^i^Wq, 
Wm,q=Wi, when M=4. 

68, The method of claim 67 wherein M=8 and Wm,i2^W4. 

69, The method of claim 63 wherein Wm^hi^Wo^ WM,n2=W2q+i, wherein q 
represents a predetermined number in a range from 0 to (M/2)-l and Wm,i=Wo, Wm,q=Wi. 

70. The method of claim 60 wherem each group has at least two channels and 
the receiving step includes the steps of: 

snmming output signals WM^niXni from a first sequence multiplier; and 
summing output signals WM^Xn2 from a second sequence multiplier. 
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71: A permuted orthogonal complex spreading apparatus for multiple channels, 
allocating at least two input channels to first and second groups, comprising: - 

a first multiplier block having at least one channel contained in a first group of 
channels, each for outputting WM,niXni which is obtamed by multiplying first data group 
Xni by orthogonal code sequence WM,ni, M and n are positive integers; 

a second multiplier block having a number of channels having at least one channel 
contained in a second group of channels, each for outputting Wm^X^i which is obtained 
by multiplying a first data group Xn2 by orthogonal code sequence WM,n2; 

a complex multipher for receiving the output signals from the first and the second 
multiplier blocks in a complex form of 

K 

Z ( WM,niXni+jWM,n2Xn2) and complex-multiplyiug received output 

n=l 

signal by Wm^i+j'PWm^q, wherein Wm,i and Wm^q are predetermined 
orthogonal code sequence permuted and P is a predetermined sequence. 

72. The apparatus of claim 71 wherein said orthogonal code sequence includes 
a Hadamard code sequence, 

73. The apparatus of claim 71 wherein said orthogonal code sequence includes a 
Walsh code. 
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74. The apparatus of claim 72 wherein Wm^h^Wq, Wm,i2^W4, Wm,2i=W2, and 
Wmj=Wo, WM,Q=Wi, when M==8 in case of three input channels, 

75. The apparatus of claim 72 wherein Wm,ii=Wo, Wm,i2=W2, and Wmj=Wo, 
Wm,q=Wi in case of three input channels. 

76. The apparatus of claim 72 wherein Wmji^Wq, WM,i2=W4, Wm,2i=W2, 
Wm,3i=W6, and Wm,i=Wo, Wm,q=Wi in case of four input channels. 

77. The apparatus of claim 72 wherein Wm,u=Wo, Wm42=W4, Wm,3i=W2, 
Wm,i=Wo, Wm,q=Wi and Wm,2i^W8 in case of four input channels. 

78. The apparatus of claim 72 wherein Wmji^Wo, Wm,i2=W4, Wm,2]=W2, 
Wm,3i=W6, Wm,22=Wi, and Wm,i=Wo, Wm,q==Wi in case of five input channels. 

79. The apparatus of claim 72 wherein Wm,ii=Wo, Wm,i2=W4, Wm,2i=W2, 
Wm,3i^W6, Wm,22==W3, and Wmj=Wo, Wm,q=Wi in case of five channels, 

80. The apparatus of claim 71 wherein Wm.ii^Wq, Wm,i2=W4, Wm,3i=W2, 
Wm,22==W6, and Wm,i=Wo, Wm,q=Wi and Wm,2i=W8 in case of five input channels. 
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81. The apparatus of claim 76 wherein WoXii+jW4Xi2, W2X21 and WeXsi are 
replaced by anWoXii+jai2W4Xi2, a2iW2X2i and a3iW6X3i, and a gain a^i and- a gain a,a 
are the identical gain in order to remove the phase dependency by an interference occuiring 
in a multipath of a self signal and an interference occurring by other users. 

82. The apparatus of claim 71 wherein WM,ni=Wo, WM,n2=W2, and Wm,i=Wo, 

83. The apparatus of claim 71 wherein the first multipKer block comprises at 
least a third multiplier for multiplying the first data group Xni by gain ani, and the second 
multiplier block comprises at least a fourth multiplier the second data group Xn2 by gain 
0-112. 

84. The apparatus of claim 72 wherein Wm^i^Wo, Wm,i2=W4/u and Wm,i=Wo, 
WM,Q=Wi/4,when M=8 in case of two input channels. 

85. The apparatus of claim 72 wherein Wm,ii=Wo, Wm,i2=W4/u 
Wm,2i=W2, and Wm,i=Wo, WM,Q"=Wi/4, when M=8 in case of three input channels. 

86. The method of claim 72 wherein Wm,ii==Wo, Wm,i2=W2/u and Wm^h^Wq, 
WM,Q=Wi/25when M=8 in case of two input chaimels. 

87. The apparatus of claim 72 wherein Wm,ii=Wo, Wm,i2=W2/u Wm,2i=W4, and 
Wmj^^Wq, Wm,q=Wi/2j when M=8 in case of three input channels. 
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88. The apparatus of claim 71 wherein each group has at least the two input 
channels, further comprising: 

a first adder for outputting 

K 

2 (WM^iXni) by summing output signals from the first multipher block; and 
a second adder for outputting 

K 

2 (Wu^iaXro) by summing output signals from the second multipher block. 

n-l 

89. The apparatus of claim 71 further comprising: 
a spreading unit for multiplying the signal 

K 

2 (WM,niXni+jWM,n2Xn2) reccived by the complex multiplier by a spreading code, 

90. The apparatus of claim 89 wherein the spreading imit respectively 
multiphes the in-phase and quadrature-phase parts by different spreading codes. 

91. The apparatus of claim 71 wherein Wu^nu WM,n2, Wm,l and Wm,q are 
orthogonal Hadamard sequences. 
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92. The apparatus of claim 71 wherein the complex multiplier mckdes: 
fifth and sixth multipliers for multiplying said output signal from the first multiplier 
block and said output signal firom the second sequence multiplier by orthogonal sequence 

seventh and eighth multipliers for multiplying said output signal from the first 
multiplier block and output signal an2WM,n2Xn2 from the second multiplier block by 
orthogonal sequence Wm,q; 

a third adder for subtracting output signal from the eighth multiplier from output 
signal from the fifth mxrltipher to output an in-phase information; and 

a second adder for summing output signal from the sixth multiplier and output 
signal from the seventh multiplier to output quadrature-phase mfonnation. 
93. A permuted orthogonal complex spreading apparatus for multiple chamiels, 
allocating at least two input channels into first and second groups, comprising: 

first and second multiplier blocks for respectively multiplying first and second data 
group Xni, andXn2 witii a set of predetermined orthogonal sequences Wm^i, and WM,n2 to 

output WM,nl Xnl and WM,n2 ^nl. 

a complex multipher for receiving the output signals Wm,hi Xni and Wm,ii2 Xn2 from 
the first and the second multiplier blocks in the complex form of 

K 

and multiplying a received signal 

by a predetermined sequence (Wmj + jPWM,Q) x SC, 
wherein .Wm,i, Wm,q are predeteimined orthogonal sequences, P is a predetemiined 
sequence and SC is a spreading sequence. 
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94. The apparatus of claim 93 wherein each group has at least two input channels, 
further comprising: 

a &st adder for outputting 

2 (Wu^niXni) by suronoing output signals from the first sequence multiplier; and 
n=I 

a second adder for outputting 

K 

2 (WM,n2Xn2) by smnTDiTig output signals from the second sequence multiplier. 
11=1 

95. The apparatus of claim 93 wherein the first sequence mnltipher comprises 
at least one first gain multiplier for multiplying the data Xni of each channel of the first 
group by gain ani, and the second sequence multipher comprises at least one second gain 
multiplier for multiplying the data of each channel of the second group by gain a^z. 

96. The apparatus of claim 93 wherein WM,ni=Wo, Wm^=W2p, and Wm,i=Wo, 
Wm,q^Wi, where p represents a predetermined integer m a range from 0 to (M/2)-l. 

97. The apparatus of claim 93 wherein WM,nh Wm^, Wm,l Wm,q are 
orthogonal Hadamard sequences. 
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REMARKS 

It is respectfully submitted that the captioned application is now in condition for examination 
on its merits. 

Respect&lly submitted, 

JACOBSON, PRICE, HOLMAN & STERN, PLLC 




400 Seventh Street, N.W. 

Washington, D.C. 20004-2201 

(202) 638-6666 

Atty. Docket: P63083US1 

Date: January 24, 2001 
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